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CLAIMS 



[Claim(s)] 

[Claim 1] The through hole ****(ed) and formed in the thickness direction of said substrate in the IC 
package which formed the bump for surface mounts in the substrate is filled up with a conductive or 
electric insulating **-strike. it solidifies to the **-strike and one with which said **-strike projected in the 
semi-sphere configuration from the end of said through hole, and was filled up in said through hole, and a 
bump forms — having — this semi-sphere bump front face — conductors, such as copper plating, — the 
IC package characterized by carrying out covering formation of the plating layer. 
[Claim 2] In the IC package which formed the bump for surface mounts in the substrate IC package 
characterized by carrying out solidification formation and growing into the ********-strike and one with 
which the hole ****(ed) and formed in the thickness direction of said substrate was filled up with the 
********-strike, and said ********-strike projected in the semi-sphere configuration from the end of said 
hole, and was filled up in the aforementioned hole. 

[Claim 3] The IC package according to claim 2 which is that in which a ********-strike has soldering 
nature. 

[Claim 4] the semi-sphere bump front face formed of the ********-strike — conductors, such as copper 
plating, — the IC package according to claim 2 characterized by carrying out covering formation of the 
plating layer. 

[Claim 5] The IC package according to claim 1 or 2 characterized by being the thing of the multichip type 
whose loading of two or more IC chips the substrate enabled. 

[Claim 6] The IC package according to claim 1, 2, or 5 characterized by a substrate being a multilayer 
substrate which has two or more inner layer circuit patterns. 

[Claim 7] The IC package according to claim 6 characterized by forming the terminal area of the circuit 
pattern linked to IC chip in multistage. 

[Claim 8] Claims 1 and 2 characterized by the land of a major diameter being prepared in a semi-sphere 
bump's base by the bump, or an IC package given in 4 terms. 

[Claim 9] The IC package according to claim 1, 2, 5, or 6 characterized by preparing thermal beer in the IC 
chip loading range of a substrate. 

[Claim 10] the through hole ****(ed) by the substrate in the IC chip loading range of a substrate, or a hole 

— the IC package according to claim 1, 2, 5, or 6 characterized by preparing the thermal beer with which it 
filled up with the same **-strike as the **-strike which forms said connection terminal inside. 

[Claim 1 1] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate According to a bump's plane configuration location formed in said substrate, **** the hole 
for through hole formation in the thickness direction of a substrate, and it is filled up with a **-strike in 
the aforementioned hole, a **-strike is projected in a semi-sphere configuration from the end of said hole 

— making — a hole — the manufacture approach of the IC package characterized by forming a bump by 
making one solidify a **-strike with an inner **-strike. 

[Claim 12] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate The hole for through hole formation is ****(ed) to both sides in the thickness direction of 
the substrate which carried out covering formation of the copper foil. Give through-hole plating, etch one 
side of said substrate, and a land is formed according to said hole location. Fill up a through hole with a 
********-strike and said ********-strike is made to project in a semi-sphere configuration from the end 
of said through hole, said ********-strike is solidified — making — a bump — forming — electrolysis 
plating — giving — said bump front face — conductors, such as copper plating, — the manufacture 
approach of the IC package characterized by preparing a plating layer, etching the substrate side of the 
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opposite side with said land forming face, and forming a predetermined circuit pattern. 
[Claim 13] the nonelectrolytic plating after using the **-strike which changes to said ********- s trike and 
is easy to deposit a nonelectrolytic plating coat in the manufacture approach of an IC package given in 
claim 12 term, forming a through hole and forming a bump — giving — said bump front face — no 
electrolyzing — a conductor — a plating layer — preparing — subsequently — electrolysis plating — a 
conductor — the manufacture approach of the IC package characterized by to thickness-attach a plating 
layer and to carry out it. 

[Claim 14] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate The hole for through hole formation is ****(ed) to both sides in the thickness direction of 
the substrate which carried out covering formation of the copper foil. Give through-hole plating etch both 
sides of said substrate, and a land and a circuit pattern are formed according to said hole location Fill up 
said through hole with the **-strike which is easy to deposit a nonelectrolytic plating coat, and said **- 
strike is made to project in a semi-sphere configuration from the end of said through hole, said **-strike is 
solidified — making — a bump — forming — nonelectrolytic plating — said bump front face — a 
conductor — the manufacture approach of the IC package characterized by preparing a plating layer 
LCIaim 15] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate The hole for through hole formation is ****(ed) to both sides in the thickness direction of 
the substrate which carried out covering formation of the copper foil. One side of said substrate is etched 
and it doubles with said hole location, and is a land. It forms. It is filled up with a ********- s trike in the 
aforementioned hole, and said ********- s trike is made to project in a semi-sphere configuration from the 
end of said through hole, said ********- str ike is solidified — making — a bump — forming — electrolysis 
plating — giving — said bump front face — a conductor — the manufacture approach of the IC package 
which carries out covering formation of the plating layer, and is characterized by etching the substrate side 
of the opposite side with said land forming face, and forming a predetermined circuit pattern. 
LCIaim 1 6] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate The hole for through hole formation is ****(ed) to both sides in the thickness direction of 
the substrate which carried out covering formation of the copper foil. Etch both sides of said substrate and 
a land and a circuit pattern are formed according to said hole location. It is filled up with the ********- 
strike which is easy to deposit a nonelectrolytic plating coat in the aforementioned hole, and said 
********- s trike is made tQ project in a S emi-sphere configuration from the end of a through hole said 
********_ stnke ls solidified — making — a bump — forming — nonelectrolytic plating — said bump front 
face a conductor — the manufacture approach of the IC package characterized by thickness-attaching 
a plating layer and carrying out it. 

[Claim 17] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate The hole for through hole formation is ****(ed) to both sides in the thickness direction of 
the substrate which carried out covering formation of the copper foil. Give through-hole plating etch both 
sides of said substrate, and a land and a circuit pattern are formed according to said hole location The 
manufacture approach of the IC package characterized by filling up said through hole with the ********- 
strike which has soldering nature, making said ********- s trike project in a semi-sphere configuration from 
the end of a through hole, solidifying said ********- s trike, and forming a bump. 

[Claim 18] In the manufacture approach of the IC package which formed the bump for surface mounts in 
the substrate While ****(ing) the hole for connection terminal formation to both sides in the thickness 
direction of the substrate which carried out covering formation of the copper foil, the hole for thermal beer 
formation is ****(ed) in the loading range of IC chip. The manufacture approach of the IC package 
according to claim 1 1 , 1 2, 1 3, 1 4, 1 5, 1 6, or 1 7 characterized by filling up the hole for said connection 
terminal formation, and the hole for said thermal beer formation with a thermally conductive good **-strike 
and forming thermal beer with a connection terminal. 

[Claim 19] The manufacture approach of the IC package according to claim 11, 12, 13 14 15 16 or 17 
characterized by performing protection plating, such as nickel plating, silver plating, and gilding, to a bump. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the IC package which prepared the semi-sphere bump in 
the detail as a connection terminal at the substrate, and its manufacture approach more about an IC 
package and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, moreover, the cheap reliable IC package is called for by small 
and many pins with rapid improvement in the speed of IC, and advanced features. On the other hand, 
various packages, such as PGA, TAB, QFP, and BGA, have been developed. However, the conventional IC 
package had a problem in respect of a manufacturing cost or the formation of many pins. 
[0003] 

[Problem(s) to be Solved by the Invention] For example, although the formation of many pins is 
comparatively easy for said PGA, since it needs to stand a pin to a substrate, it has the problem that a 
manufacturing cost is applied. Moreover, although TAB is advantageous in manufacturing cost from the 
ability to carry out inner bonding by package bonding, since it is connectable only on the periphery edge, 
the circuit pattern of a connection must be formed minutely. Moreover, there is a problem of needing 
special equipment in the case of bonding. Moreover, since the installation location of a connection terminal 
is limited only to the periphery section of a package, when making it many pins, a means only has enlarging 
the dimension of a package or narrowing the pitch of a pin, and QFP has the problem that many pin-ization 
is restrained. 

[0004] Moreover, although many pin-ization could be suitably attained from BGA using a pewter ball as a 
connection terminal, and the whole substrate side being made to the installation tooth space of a 
connection terminal, there was a problem that a pewter ball had to be attached after carrying out a resin 
seal, IC bonding and since there are there being a possibility that a pewter ball may crush and short-circuit 
at the time of mounting, and a possibility that a pewter ball may be missing at the time of handling. 
[0005] Although the IC package of this application forms a bump in a substrate, and grows into it like a 
BGA package, and the above-mentioned pewter ball is attached as an approach of forming a bump in a 
substrate, there is also a method of attaching the plastic bowl which performed others and plating. 
However, the package furnished with the ball formed with another object like before had that the bonding 
strength of a ball becomes inadequate, and the problem that handling was complicated since very small 
components are dealt with. 

[0006] Moreover, calorific value is large with advanced features with the formation of many pins of the 
above [ the latest IC ], and a miniaturization. Therefore, the heat leakage nature of an IC package has been 
a problem. There are an approach of attaching the fin for heat dissipation as an approach of raising the 
heat leakage nature of an IC package, and a method of preparing thermal beer. Among these, although 
there is an advantage that the method of attaching a radiation fin can acquire the heat dissipation 
effectiveness comparatively easily, and the still higher heat dissipation effectiveness can be acquired by 
using together with ventilation equipment, suitable magnitude is required for a radiation fin, and, for this 
reason, the miniaturization of an IC package and thin shape-ization are checked. Moreover, when a cooling 
system is formed as another components, there is a problem that the miniaturization of a device becomes 
difficult. Moreover, when thermal beer was prepared, by the conventional approach, it was hard to prepare 
directly under IC chip, therefore there was a problem that effective heat leakage was not made. 
[0007] Then, a bump is going to be formed in one to a substrate, and the place which this invention is made 
that these troubles should be canceled and is made into that purpose can prevent that a bump is missing 
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from a substrate, and tends to offer the manufacture approach of the IC package which can manufacture 
suitably the IC package which can prevent the electric short circuit at the time of mounting, and can be 
certainly connected with a mounting substrate, and this IC package. 
[0008] 

[Means for Solving the Problem] This invention is equipped with the next configuration in order to attain 
the above-mentioned purpose. Namely, it sets to the IC package which formed the bump for surface 
mounts in the substrate. The through hole ****(ed) and formed in the thickness direction of said substrate 
is filled up with a conductive or electric insulating **-strike. it solidifies to the **-strike and one with 
which said **-strike projected in the semi-sphere configuration from the end of said through hole, and was 
filled up in said through hole, and a bump forms — having — this semi-sphere bump front face — 
conductors, such as copper plating, — it is characterized by carrying out covering formation of the plating 
layer. Moreover, it is characterized by carrying out solidification formation and growing into the ********- 
strike and one with which the hole ****(ed) and formed in the thickness direction of said substrate was 
filled up with the ********-strike, and said ********-strike projected in the semi-sphere configuration 
from the end of said hole, and was filled up in the aforementioned hole, moreover, the case where it is that 
in which said ********-strike has soldering nature — a bump — a conductor — it is desirable at the point 
which can be mounted by soldering as it is, without forming a plating layer, moreover, the semi-sphere 
bump front face formed of said ********-strike — conductors, such as copper plating, — it is 
characterized by carrying out covering formation of the plating layer. Moreover, said substrate is 
characterized by being the thing of the multichip type whose loading of two or more IC chips was enabled. 
Moreover, various things for which the multilayer substrate which has two or more inner layer circuit 
patterns is used for said substrate are desirable at the point which can form the product of an application. 
Moreover, it is desirable that the terminal area of the circuit pattern linked to IC chip was formed in 
multistage at the point which can perform multi-pin formation easily. Moreover, it is characterized by the 
land of a major diameter being prepared in a semi-sphere bump's base by the bump. Moreover, that by 
which thermal beer was prepared in the IC chip loading range of said substrate is desirable at the point 
which can raise the heat leakage nature of an IC package effectively, moreover, the through hole ****(ed) 
by the substrate in the IC chip loading range of said substrate or a hole — it is characterized by preparing 
the thermal beer with which it filled up with the same **-strike as the **-strike which forms said 
connection terminal inside. 

[0009] Moreover, it sets to the manufacture approach of the IC package which formed the bump for 
surface mounts in the substrate. According to a bump's plane configuration location formed in said 
substrate, **** the hole for through hole formation in the thickness direction of a substrate, and it is filled 
up with a **-strike in the aforementioned hole, a **-strike is projected in a semi-sphere configuration 
from the end of said hole — making — a hole — it is characterized by forming a bump by making one 
solidify a **-strike with an inner **-strike. Moreover, the hole for through hole formation is ****(ed) to 
both sides in the thickness direction of the substrate which carried out covering formation of the copper 
foil. Give through-hole plating, etch one side of said substrate, and a land is formed according to said hole 
location. Fill up a through hole with a ********-strike and said ********-strike is made to project in a 
semi-sphere configuration from the end of said through hole, said ********-strike is solidified — making - 
- a bump — forming — electrolysis plating — giving — said bump front face — conductors, such as 
copper plating, — a plating layer is prepared and it is characterized by etching the substrate side of the 
opposite side and forming a predetermined circuit pattern with said land forming face, moreover, the 
nonelectrolytic plating after using the **-strike which changes to said ********-strike and is easy to 
deposit a nonelectrolytic plating coat in the manufacture approach of said IC package, forming a through 
hole and forming a bump — giving — said bump front face — no electrolyzing — a conductor — a plating 
layer — preparing — subsequently — electrolysis plating — a conductor — it is characterized by 
thickness-attaching a plating layer and carrying out it. Moreover, it sets to the manufacture approach of 
the IC package which formed the bump for surface mounts in the substrate. The hole for through hole 
formation is ****(ed) to both sides in the thickness direction of the substrate which carried out covering 
formation of the copper foil. Give through-hole plating, etch both sides of said substrate, and a land and a 
circuit pattern are formed according to said hole location, fill up said through hole with the **-strike which 
is easy to deposit a nonelectrolytic plating coat, said **-strike is made to project in a semi-sphere 
configuration from the end of said through hole, and said **-strike is solidified — making — a bump — 
forming — nonelectrolytic plating — said bump front face — a conductor — it is characterized by 
preparing a plating layer. Moreover, the hole for through hole formation is ****(ed) to both sides in the 
thickness direction of the substrate which carried out covering formation of the copper foil. Etch one side 
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of said substrate and a land is formed according to said hole location. It is filled up with a ********-strike 
in the aforementioned hole, and said ********-strike is made to project in a semi-sphere configuration 
from the end of said through hole, said ********- s trike is solidified — making — a bump — forming — 
electrolysis plating — giving — said bump front face — a conductor — covering formation of the plating 
layer is carried out, and it is characterized by etching the substrate side of the opposite side and forming a 
predetermined circuit pattern with said land forming face. Moreover, the hole for through hole formation is 
****(ed) to both sides in the thickness direction of the substrate which carried out covering formation of 
the copper foil. Etch both sides of said substrate and a land and a circuit pattern are formed according to 
said hole location. It is filled up with the ********- s trike which is easy to deposit a nonelectrolytic plating 
coat in the aforementioned hole, and said ********-strike is made to project in a semi-sphere 
configuration from the end of a through hole, said ********-strike is solidified — making — a bump — 
forming — nonelectrolytic plating — said bump front face — a conductor — it is characterized by 
thickness-attaching a plating layer and carrying out it. Moreover, the hole for through hole formation is 
****(ed) to both sides in the thickness direction of the substrate which carried out covering formation of 
the copper foil. Give through-hole plating, etch both sides of said substrate, and a land and a circuit 
pattern are formed according to said hole location. It is characterized by filling up said through hole with 
the ********-strike which has soldering nature, making said ********-strike project in a semi-sphere 
configuration from the end of a through hole, solidifying said ********- s trike, and forming a bump. 
Moreover, it is characterized by ****(ing) the hole for thermal beer formation in the loading range of IC 
chip, while ****(ing) the hole for connection terminal formation to both sides in the thickness direction of 
the substrate which carried out covering formation of the copper foil, filling up the hole for said connection 
terminal formation, and the hole for said thermal beer formation with a thermally conductive good **-strike, 
and forming thermal beer with a connection terminal. Moreover, it is characterized by performing protection 
plating, such as nickel plating, silver plating, and gilding, to said bump. 
[0010] 

[Summary of the Invention] The IC package concerning this invention is the product which formed the 
semi-sphere bump in the substrate side, and made the surface mount possible, and it is characterized by 
having made the semi-sphere project and forming from having formed the bump in a substrate and one, and 
a substrate side, the hole for [ in the manufacture approach of the IC package concerning this invention ] 
through hole formation to a substrate — opening — a hole — it is characterized by forming a semi-sphere 
bump by being filled up with a **-strike inside. In addition, the **-strike to be used may have conductivity 
and may be an electric insulating thing. 

[0011] a bump is made to project in a semi-sphere configuration from a substrate side — being alike — 
the inside of the hole prepared in the substrate with screen printing etc., or a through hole (although the 
vocabulary of a through hole has an electric flow, it is used by mind) — a **-strike — being filled up — 
the end of a through hole to a hole or a **-strike — constant-rate push **** — it is made like and forms 
in a semi-sphere according to the seHH/veight of a **-strike, and an operation of surface tension. 
[0012] thus, a hole — when it is filled up with a **-strike inside and makes it a semi-sphere, the viscosity 
and the CHIKUSO kinky thread tee of a **-strike to be used serve as an important element. For example, 
if a CHIKUSO kinky thread tee is too expensive, from a through hole, a **-strike sharpens and it comes to 
project, and if a CHIKUSO kinky thread tee is too low, a **-strike will flow and start by its side and a 
configuration will no longer be formed. Thus, as for the bump who forms, each magnitude and height must 
become homogeneity. It is because positive connection becomes impossible in case it is mounting when a 
bump's height dimension etc. is uneven. It connects with the circuit pattern formed on the substrate side, 
and a semi-sphere bump and a circuit pattern flow through the other end of the through hole which formed 
the bump as mentioned above electrically in a through hole part, and the surface mount of it becomes 
possible. 

[0013] There is the approach of filling up with and forming a **-strike as it is, without giving the approach 
filled up with a **-strike after preparing the hole for through hole formation in a substrate and giving 
through-hole plating as an approach of forming a semi-sphere bump, and through-hole plating after forming 
the hole for through hole formation in a substrate. When through-hole plating is given to the adhesion of 
the inside of the hole for through hole formation and a **-strike becoming a problem when not giving 
through-hole plating, there is an advantage that the adhesion of the inside of a hole and a plating layer 
becomes good, and the sealing performance of a package improves. Moreover, when through-hole plating is 
given, there is an advantage that an electric flow in a through hole part becomes good. In addition, since it 
flows electrically in the plating layer of the inside of a through hole when giving through-hole plating, it is 
possible to use an electric insulating **-strike instead of a ********-strike. The **-strike in this case will 
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constitute the core section holding a semi-sphere bump's configuration. 

[0014] after forming a semi-sphere bump — the front face of a bump's semi-sphere section — 
conductors, such as a copper-plating layer, — it is good to form a plating layer, this conductor — a plating 
layer has the operation which reinforces a bump, enabling soldering in the case of mounting, and an 
operation of raising the sealing performance of a through hole and preventing moisture absorption of an IC 
package. 

[0015] the above-mentioned conductor — a plating layer can be formed with electrolysis plating or 
nonelectrolytic plating, the production process which forms a circuit pattern etc. since it is necessary to 
take a flow electrically with a bump to perform electrolysis plating — it suits, and it is necessary to serve, 
to come out and to choose electrolysis plating and nonelectrolytic plating What is necessary is just to use 
the **-strike which is easy to deposit a nonelectrolytic plating coat in that case, since a plating coat must 
be made to be formed only in a need part alternatively when using nonelectrolytic plating, using the **- 
strike which is easy to deposit a nonelectrolytic plating coat — a need part — alternative — a conductor 
a plating coat can be formed. Nonelectrolytic plating can be used also as substrate plating which takes 
the electric flow for performing electrolysis plating. 

[0016] As a **-strike for semi-sphere bump formation used by this invention, although it has above- 
mentioned conductivity or above-mentioned electric insulation, the **-strike which equipped others with 
soldering nature further can be used, the conductors above on a semi-sphere bump's front face when 
using the **- s trike which has soldering nature — there is an advantage that it can mount by soldering as it 
is, without preparing a plating layer. Furthermore, by using the **-strike which has thermal conductivity 
good as a **-strike for semi-sphere bump formation, the thermal beer for heat leakage is formed in a 
substrate, and the heat leakage nature of a package can be raised. 

[0017] According to the manufacture approach of the IC package concerning this invention, since the hole 
for through hole formation prepared in the substrate is filled up with a **-strike and a bump is formed, 
unlike the approach of joining the pewter ball formed with another object like before to a substrate, a bump 
can form in a substrate and one, and a bump can prevent that it is missing from a substrate. Therefore, like 
before, IC bonding or after carrying out a resin seal, it is not necessary to take the production process of 
joining a pewter ball, and can provide as a finished product of an IC package. This enables it to make 
manufacture of a semiconductor device easy. 

[0018] Moreover, since a connection terminal is formed as a semi-sphere bump, generating of the electric 
short circuit at the time of mounting can be prevented effectively. Moreover, since the bump is formed of 
the core which solidified the **-strike to the semi-sphere, she is firm, and in case it is mounting, it can 
prevent that a bump is crushed. 

[0019] As a substrate ingredient of the IC package concerning this invention, the ingredient which has 
electric insulation can apply widely. What generally mixed the heat-resistant glass epoxy which denatured 
glass epoxy or BT resin, polyimide, or these and an epoxy resin is suitable. Moreover, it is also possible to 
use a ceramic substrate instead of a plastic plate. Moreover, not only a monolayer but the substrate which 
constitutes the IC package concerning this invention, and the multilayer substrate which has two or more 
circuit pattern layers can be used. Moreover, it is applicable also to the multichip type substrate carrying 
two or more IC chips. Moreover, it is applicable also about the substrate equipped with a heat spreader, or 
the substrate used combining a tape career. 
[0020] 

[Example] Hereafter, the suitable example about the IC package concerning this invention and its 
manufacture approach is explained with an accompanying drawing. 

(Example 1) Drawing_l - drawing 6 show the 1st example of the manufacture approach of the IC package 
concerning this invention. This example is an example which forms a semi-sphere bump using a 
strike. As a ********- s trike, CLX-204 (Tamura make) and MDP-800,900 (Mitsui Toatsu Chemicals, Inc. 
make) can be used, for example. 

[0021] ** D rawing 1 shows the condition of having performed hole dawn processing to the substrate 10 
which carried out covering formation of the copper foil 12, and having formed the hole 14 for through hole 
formation in both sides first. A hole 14 carries out predetermined number formation according to the plane 
configuration of the bump who prepares in a substrate 10. By a diagram, only one hole 14 is shown on 
explanation. 

[0022] ** Next, while forming the plating layer 16 in the internal surface of a hole 14 and forming a through 
hole 15 by through-hole plating, form the plating layer 16 in copper foil 12 front face ( dra wing 2 ). This 
plating layer 16 is for making it flow through the circuit pattern formed in the top face of a substrate 10, 
and the bump who forms in the inferior surface of tongue of a substrate 10 electrically. After through-hole 
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plating performs non-electrolytic copper plating, it performs electrolytic copper plating and performs it. 
[0023] ** Next, perform one side etching to the bump forming face of a substrate 10, and form a land 18 
according to the location of each through hole 15. A land 18 makes a flat-surface configuration circular, 
and forms it in a major diameter a little rather than a bump's path size which should be formed ( drawing 
? /■ 

[0024] ** next, the lower limit section of a through hole 1 5 to the ********- s trike 20 — constant-rate 
push **** — it is made like and filled up with the ********-strike 20 in a through hole 15 from the upper 
part of a substrate 10. Drawing 4 shows the condition of having been filled up with the ********-strike 20 
in the through hole 15. The ********- s trike 20 extruded from the lower limit of a through hole 15 projects 
to the land 18 down side according to an operation of a self-weight and surface tension at a semi-sphere 
After being filled up with the ********- s trike 20, it heats, the ********- s trike 20 is solidified and semi- 
sphere section 20a is formed in the inferior surface of tongue of a substrate 10. 

[0025] ** Subsequently, carry out grinding of the end face of the ********- s trike 20 of the upper part of a 
through hole 1 5, and it carries out flattening. Next, electrolytic copper plating is performed and the copper- 
plating layer 22 is formed in the external surface of semi-sphere section 20a of the ********- s trike 20 
and the exposure of the ********-strike 20 of substrate 10 top face, and the front face of the plating 
layer 1 6 ( draw ing 5 ). 

[0026] ** Next, perform one side etching to the conductor layer prepared in the top face of a substrate 10, 
and form a circuit pattern 24. A circuit pattern 24 is formed in the top face of a substrate 10 of this, and 
the bump of circuit pattern 24 and substrate 10 inferior surface of tongue flows electrically by it. 
[0027] ** Draw|ng__6 shows the condition of having formed the protection plating 26, such as nickel plating 
and gilding, in the front face of a bump and a circuit pattern 24, after the above-mentioned process. After 
this, an IC package performs appearance processing and let it be a product. 

[0028] When the IC package of this example filled up with and formed the ********- s trike 20 in the 
through hole 1 5 unlike the product which carried out bump formation using the conventional pewter ball 
etc., the point that a substrate 10 and a semi-sphere bump are formed in one is the description. Although 
the copper-plating layer 22 was formed in the external surface of semi-sphere section 20a of the 
********_ strike 20 in the example, this copper-plating layer 22 has an operation of sealing obtaining the 
soldering nature at the time of the operation and mounting which reinforce a semi-sphere bump, and a 
through hole 1 5, and raising the sealing performance of an IC package. 

[0029] A land 18 is formed in a major diameter rather than semi-sphere section 20a, and it was made for 
the copper-plating layer 22 to become a level difference configuration in the example in a bump's base 
location. Thus, it is more effective in reinforcement of a semi-sphere bump to make it a level difference 
configuration. In addition, drawing 10 is the example created so that a level difference might not be formed 
in a bump's base by making a bump's path and the path of a land 18 into the same size. 
[0030] although electrolytic copper plating was performed and the copper-plating layer 22 was formed in 
the above-mentioned example — everything but copper plating — other conductors, such as nickel plating, 
silver plating, and gilding, — a plating layer the same or of a different kind can also be formed in two or 
more layers possible [ also using plating ]. 

[0031] In addition, although the ********- s trike was used as a **-strike filled up with the above- 
mentioned example into a through hole 15, the **-strike which has the property to be easy to deposit non- 
electrolytic copper with conductivity may be used. Also when using this **-strike, it is based on the same 
process as the above-mentioned example. However, in case a copper-plating layer is formed in a bump in 
this case, after performing non-electrolytic copper plating first using the property of the **-strike which is 
easy to deposit non-electrolytic copper and forming the substrate layer of electrolytic copper plating, with 
electrolytic copper plating, a copper-plating layer is thickness-attached and is carried out Even if this 
approach is a ********- s trike, when it is said that it is hard to form a copper-plating layer, it has the 
advantage that a copper-plating layer can carry out covering formation of the direction in which non- 
electrolytic copper was deposited and the copper-plating layer was prepared certainly. In addition, what is 
necessary is to be able to use not only copper plating but nonelectrolytic plating, such as nickel plating and 
silver plating, as nonelectrolytic plating, and just to choose the ingredient which is easy to deposit these 
nonelectrolytic plating coat as a **-strike which forms a bump. 

[0032] The sectional side elevation of the IC package by which drawing 7 formed the semi-sphere bump 30 
in the substrate 10, and drawing 8 show a bottom view. The example of illustration is the product of a 
cavity down format, forms the loading hole 32 which carries IC chip in the inferior-surface-of-tongue 
center section of a substrate 10, and forms the semi-sphere bump 30 in the perimeter of the loading hole 
32. 
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[0033] Drawing^ shows the semiconductor device which carried the IC chip 34 in the IC package in which 
the semi-sphere bump 30 was formed. This semiconductor device is constituted by the multilayer 
substrate with which a substrate 10 has two or more inner layer circuit patterns 35. In the IC package of 
the surface mount mold formed with a plastic plate, the case where carry out the laminating of the 
substrate which has two or more inner layer circuit patterns in this way, and it is formed is common. Thus, 
as well as the above-mentioned example when using the substrate formed by the layered product, a 
through hole can be established in a substrate, and an IC package can be manufactured by filling up a 
through hole with the ********-strike 20 and forming the semi-sphere bump 30 in it. In the example of 
this IC package, the terminal area of the circuit pattern connected with IC chip by wirebonding is formed in 
multistage. Thus, many pinHzation can be attained by forming in multistage. 

[0034] It connects by wirebonding etc., and the inner layer circuit pattern 35 and the IC chip 34 carry out 
the resin seal of the IC chip 34, and let them be a semiconductor device. 36 is closure resin. In the 
example of illustration, the through hole was established also in the base of a loading hole, it was filled up 
with the ********-strike 20 and thermal beer was prepared. 

[0035] (Example 2) Although the semi-sphere bump was formed in the above-mentioned example using the 
********-strike, this example is the approach of manufacturing non-electrolytic copper using the ******- 
strike which is easy to deposit. In addition, the **-strike which mixed palladium, copper, etc. can be used 
as a ******-strike which is easy to deposit non-electrolytic copper. The manufacture approach of the IC 
package in this example is explained according to drawing 1 1 - drawi ng 1 4 . 

[0036] ** First, **** the hole for through hole formation to both sides at the substrate which carried out 
covering formation of the copper foil, and give through-hole plating ( drawing H ). 

** Next, perform double-sided etching to a substrate 10, and form a land 42 in one field of a substrate 10 
in the field of a circuit pattern 40 and another side ( drawing_1 2 ). 

** Next, fill up with the ******-strike 44 the hole for through hole formation which prepared non- 
electrolytic copper in the substrate 10 by the same approach as an example 1 using the ******-strike 44 
which is easy to deposit, and form semi-sphere section 44a in a land 42 side ( drawing 1 3 ). 
[0037] ** Next, perform non-electrolytic copper plating and form the copper-plating layer 46 in the 
external surface of semi-sphere section 44a and a circuit pattern 40 ( drawing 14 ). It can deposit, and 
since the ******-strike 44 tends to deposit non-electrolytic copper plating, as shown in drawing, only into 
a bump and circuit pattern 40 part, alternatively, it can cover non-electrolytic copper with the copper- 
plating layer 46. 

** Next, perform protection plating, such as nickel plating and gilding, to the external surface of the 
copper-plating layer 46, and consider as a product. 

[0038] In this example, the copper-plating layer 46 can be suitably formed with non-electrolytic copper 
plating by using ******-SU 44 which is easy to deposit non-electrolytic copper. In this case, only with 
non-electrolytic copper plating, the copper-plating layer 46 is thickness-attached and is carried out Like 
this example, after forming a circuit pattern 40 beforehand, in the case of the approach of preparing a 
plating coat, nonelectrolytic plating is suitable. In addition, as nonelectrolytic plating, not only copper plating 
but nonelectrolytic plating other than this can be used. In that case, a **-strike should just use what is 
easy to deposit a nonelectrolytic plating coat. 

[0039] In the case of this example, it differs in an example 1, and it has the advantage that a circuit pattern 
40 and a land 42 can form at 1 time of an etching process. In addition, especially conductivity is not 
required, but even if it is an electric insulating thing, it can be used for the ******-strike which is easy to 
deposit the non-electrolytic copper used by this example. 

[0040] (Example 3) Although through-hole plating is given in each above-mentioned example after each 
prepares the hole for through hole formation in a substrate, this example is the approach of omitting and 
manufacturing through-hole plating. The manufacture approach of this example is shown in drawing 15 - 
drawing 1 8 . 

[0041] ** First, form the hole 14 for through hole formation in the substrate 10 which carried out covering 
formation of the copper foil 12, and form a land 18 in both sides by one side etching at the bump forming 
face of a substrate 10 ( drawing 1 5 ). 

** Next, fill up a hole 14 with the ********- stri k e 20 and form semi-sphere section 20a ( drawing 16 ). 
** Next, perform electrolytic copper plating and form the copper-plating layer 22 in the front face of semi- 
sphere section 20a, and the front face of copper foil 1 2 ( drawin g 1 7 ). 

** Next, carry out one side etching of the plating layer of the top face of a substrate 10, and form a circuit 
pattern 40 ( drawing 18 ). 

[0042] In this way, the IC package which has a semi-sphere bump, without giving through-hole plating is 
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obtained. A substrate and a semi-sphere bump are really formed and this IC package also changes. A 
semi-sphere bump and the circuit pattern 40 of the top face of a substrate 10 flow electrically through the 
********-strike 20 of a through hole 15. 

[0043] (Example 4) They are other examples which omit and manufacture through-hole plating. In this 
example, after ****(ing) the hole for through hole formation to the substrate which carried out covering 
formation of the ** copper foil, a land and a circuit pattern are formed by double-sided etching. 
** Next, it is filled up with the ******-strike which has conductivity in the hole for through hole formation, 
and is easy to deposit non-electrolytic copper, and form a bump. 

** Next, manufacture by performing non-electrolytic copper plating and carrying out covering formation of 
the copper-plating layer alternatively to a bump and a circuit pattern. 

[0044] Although non-electrolytic copper plating was used in this example, other nonelectrolytic plating can 
be used by using the ******-strike which is easy to deposit not only non-electrolytic copper plating but a 
nonelectrolytic plating coat. By the manufacture approach of the above-mentioned example 3 and an 
example 4, since through-hole plating is omitted, there is an advantage that a production process can be 
simplified. By covering a bump with a copper-plating layer like the case where the IC package obtained 
according to these examples is also depended on a previous example, a bump can be reinforced and 
soldering nature and the sealing performance of a through hole can be acquired. In addition, although a 
bump and a circuit pattern are electrically connected by the ********-strike with which the through hole 
was filled up when based on these examples 3 and 4, a ********-strike has the disadvantage that electric 
resistance is strong compared with the plating layer by through-hole plating. 

[0045] (Example 5) The example which uses the ********-strike which can be soldered is shown. In this 
example, after ****(ing) the hole for through hole formation to ** both sides at the substrate which carried 
out covering formation of the copper foil and giving through-hole plating, double-sided etching is performed 
to a substrate and a land and a circuit pattern are formed. 

** Next, fill up a through hole with the ********-strike which has soldering nature, form a semi-sphere 
bump, and consider as an IC package. 

[0046] The configuration of the IC package obtained by dra wing 1 9 by the approach of this example is 
shown. It fills up with the ********- s trike 50 which has conductivity and soldering nature in a through 
hole, and a bump's semi-sphere section 50a is not covered with a plating layer etc., but an IC package 
serves as a gestalt exposed outside as it is. The IC package obtained by the approach of this example can 
be mounted as it is by soldering, and has the advantage that it is not necessary to prepare a bump a 
copper-plating layer. 

[0047] In addition, the land 18 of a major diameter is formed in a bump base rather than the diameter of a 
bump like the example which mentioned above also in the IC package created by the approach of this 
example. Moreover, also in this example, protection plating, such as nickel plating and gilding, may be 
performed as an object for a bump's protection. 

[0048] (Example 6) It is the example which uses the ********-strike which can be soldered and is the 
approach which omitted through-hole plating. In this example, after ****(ing) the hole for through hole 
formation to ** both sides to the substrate which carried out covering formation of the copper foil, double- 
sided etching is performed to a substrate and a land and a circuit pattern are formed. 
** Next, fill up the hole for said through hole formation with the ********-strike which has conductivity 
and soldering nature, form a semi-sphere bump, and consider as an IC package. 

[0049] The configuration of the IC package obtained by dr awin g 20 by the approach of this example is 
shown. A through hole is filled up with the ********-strike 50 and, as for the IC package of this example, 
the circuit pattern 52 with which a substrate 10 and a bump are really formed and come to etch copper foil 
into the top face of a substrate 10 is formed. The point of the IC package obtained by the approach of this 
example that the configuration is simplified extremely is the description. Since the ********-strike 50 has 
soldering nature, it can be mounted by soldering as it is. 

[0050] (Example 7) Although the **-strike was filled up with each above-mentioned example into the 
through hole and the bump was formed in a substrate and one, it is possible to form the IC package with 
thermal beer which makes efficient heat leakage possible using the thermal conductivity of the **-strike 
with which a through hole is filled up. As a ********-strike which has good thermal conductivity, the **- 
strike containing metal powders, such as copper and silver, can be used. 

[0051] D rawin g H shows the example which carried the IC package formed using the thermally conductive 
good ********-strike 60 in the mother board. An IC package has thermal beer 62 prepared in the inferior 
surface of tongue of the loading hole of semi-sphere bump 60a as a connection terminal, and the IC chip 
34. Thermal beer 62 is similarly formed with each above-mentioned example having explained by the same 
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approach as the case where the semi-sphere bump as a connection terminal is formed. That is the 
through hole for thermal beer formation is established in IC chip loading section other than the through 
hole for connection terminal formation, these through holes are filled up with the ********-strike 60 and 
bump formation is carried out. Then, by carrying out ****** processing of the top face of a substrate 10 
and forming a loading hole, the upper limit side of thermal beer 62 can be exposed to the loading side of the 
IC chip 34, and the IC chip 34 can be direct connected to thermal beer 62. 

[0052] For the insulating layer of a mother board, and 66, as for prepreg and 70, the pad for connection and 
68 are L 64 / a shielding layer and 72 ] the heat-conduction layers of a mother board in drawing 21 Semi- 
sphere bump 60a is connected to the pad 66 for connection, and, as for an IC package, thermal beer 62 is 
connected to the heat-conduction layer 72 of a mother board. While a mother board is electrically 
connected with an IC package by this, the heat leakage from the IC chip 34 is efficiently made through 
thermal beer 62 by it. Since the thermal beer 62 prepared in the IC package of this example is direct 
connected to the IC chip 34, it becomes possible to carry out heat leakage efficiently from the IC chip 34 
The manufacture approach of the IC package which has thermal beer by this approach is a very effective 
approach at the point which can also form thermal beer in a connection terminal and coincidence. 
[0053] In addition, of course, the above-mentioned approach is possible also for forming a connection 
terminal and thermal beer at another process as an option. That is, thermal beer is formed using the 
prepreg at the time of carrying out a multilayer laminating, and you may make it form a connection terminal 
by carrying out bump formation according to the above-mentioned approach at a back process Thus the 
quality of the material of the bump part which forms the thermal beer prepared in IC chip loading range and 
a connection terminal is not necessarily the same. 

[0054] Drawing 22 and dra___n___23 are the explanatory views showing the situation of the connection at the 
time of mounting the IC package which has a semi-sphere bump, and show signs that the IC package was 
mounted in the printed circuit board 74 with the pewter 76. 78 is the pad for soldering prepared in the front 
face of a printed circuit board 74. When dj^wing_22 has few amounts of a pewter 76, drawing. 23 is a case 
with many amounts of a pewter 76. A semi-sphere bump contacts the pad 78 for soldering in respect of 
the top-most vertices, and a pewter 76 adheres to the perimeter of the contact part in the shape of a 
meniscus. Thus, if the connection terminal is a semi-sphere, a pewter 76 can draw near to a semi-sphere 
bump s contact part from an outside, and it prevents that a pewter 76 flows outside. Even if it changes the 
amount of pewters by this, it becomes possible to make positive connection. 

[0055] When the IC package which actually formed many semi-sphere bumps was joined to the printed 
circuit board and the situation of junction to each semi-sphere bump and the pad for soldering of a printed 
circuit board was observed with the X-ray plant, while the location of a semi-sphere bump and the pad for 
soldering was in agreement with an operation of self-alignment, it checked a pewter being able to draw 
near to the contact part of a pad and a semi-sphere bump, and being joined certainly. 

[0056] Drawing 24 and drawing 25 show the situation of connection when a semi-sphere bump and a circuit 
pattern carry out a location gap. Drawing 25 shows the case of the IC package which has a flat bump as a 
comparison. If the pad 78 for soldering and a bump do a location gap, an electric short circuit will become 
easy to arise between the pads 78 with which a flash, and a bump's end face and mounting substrate side 
approach even the outside of the pad 78 for soldering, and a pewter 76 adjoins it in the case of the IC 
package which has a flat bump as shown in drawjng_25 . On the other hand, in the case of a semi-sphere 
bump, since it is separated from a bump's external surface and mounting substrate side as shown in 
drawing 24 , it can prevent that a pewter 76 flows into the outside of the pad 76 for soldering, and it can 
prevent an electric short circuit by this. Thus, it becomes possible to be able to prevent the electric short 
circuit between patterns, to be able to make suitable connection, when a semi-sphere bump is used to 
become possible to form a connection terminal in high density, and to correspond to many pin-ization 
suitably. 

[0057] 

[Effect of the Invention] The IC package concerning this invention can be offered as a product which can 
be made to certainly mount in a mounting substrate by being able to prevent that a bump is missing at the 
time of handling of an IC package, since a substrate and a bump are formed in one as mentioned above 
and forming a bump in a semi-sphere, moreover, the hole for through hole formation which was prepared in 
the substrate according to the manufacture approach of the IC package concerning this invention — since 
a semi-sphere bump is formed as a connection terminal by being filled up with a **-strike inside, it can be 
made to be able to unify certainly and a substrate and a bump can be formed. Moreover, the higher 
efficacy of being able to form as a bump who has firmness fixed as a connection terminal is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It sets in the example of the manufacture approach of an IC package, and is SURUHO to a 

substrate. It is a sectional view in the condition of having formed the hole for - RU formation. 

[Draw in g 2] It is a sectional view in the condition of having given through-hole plating. 

[Dra wing 3] It is a sectional view in the condition of having formed the land in the substrate. 

[Drawing 4] It is a sectional view in the condition of having filled up the through hole with the ********- 

strike. 

[Drawi ng 5] It is a sectional view in the condition of having performed electrolysis plating to the bump and 
the plating layer. 

[Drawing 6] It is a sectional view in the condition of having formed the circuit pattern and having performed 
protection plating. 

[Dr awing 7] It is the sectional side elevation of an IC package. 
[Draw i ng 8] It is the bottom view of an IC package. 

[Drawing 9] It is a sectional view in the condition of having carried IC chip in the IC package. 
[Drawing 10] It is the sectional view showing other examples of formation of a semi-sphere bump. 
[Dr awing 1 1] In the 2nd example of the manufacture approach of an IC package, it is a sectional view in the 
condition of having given through-hole plating. 

[Drawing 12] It is a sectional view in the condition of having formed the circuit pattern and the land by 
double-sided etching. 

[ Draw ing 13] It is a sectional view in the condition of having formed the bump. 

[Drawing 14] It is a sectional view in the condition of having performed non-electrolytic copper plating to 
the bump front face and the plating layer. 

[Drawing 15] In the 4th example of the manufacture approach of an IC package, it is a sectional view in the 
condition of having formed the land. 

[Draw ing 1 6] It is a sectional view in the condition of having formed the bump. 

[Drawing 17] It is a sectional view in the condition of having prepared the copper-plating layer. 

[Drawing 18] It is a sectional view in the condition of having formed the circuit pattern. 

[DrawingJ 9] It is the sectional view of the IC package obtained in the 6th example of the manufacture 

approach of an IC package. 

[Drawing 20] It is the sectional view of the IC package obtained in the 7th example of the manufacture 
approach of an IC package. 

[Drawing 21] It is the explanatory view showing the condition of having carried the IC package in the 
mother board. 

[Drawing 22] It is the explanatory view showing the situation of connection between a semi-sphere bump 
and a circuit pattern. 

[Drawing 23 ] It is the explanatory view showing the situation of connection between a semi-sphere bump 
and a circuit pattern. 

[Drawing 24] A semi-sphere bump and a circuit pattern are the explanatory views showing the situation of 
connection in the condition of carrying out the location gap. 

[Dra wi ng 25] A flat bump and a circuit pattern are the explanatory views showing the situation of 
connection in the condition of carrying out the location gap. 
[Description of Notations] 
10 Substrate 

14 Hole for through Hole Formation 
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15 Through Hole 

16 Plating Layer 
18 Land 

20 ********-Strike 
20a Semi-sphere section 
22 Copper-Plating Layer 
24 Circuit Pattern 
26 Protection Plating 
30 Semi-sphere Bump 
32 Loading Hole 

34 IC Chip 

35 Inner Layer Circuit Pattern 
37 Thermal Beer 

40 Circuit Pattern 
42 Land 

44 ******-strike 

44a Semi-sphere section 

46 Copper-Plating Layer 

50 ********-Strike 

52 Circuit Pattern 

60 ********-Strike 

60a Semi-sphere bump 

62 Thermal Beer 

74 Printed Circuit Board 

76 Pewter 

78 Pad for Soldering 
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[Drawing 1] 

14 12 




12 



[Drawing 2] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 1 0] 



20 24 




/ 

10 

20a ^ ^ ^"22 

[Dra w ing 11] 
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[Drawing 1 2] 
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[Drawing 13] 




[Drawing 8] 
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[Drawing 14] 

46 




[Drawing 15] 
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[Drawing 1 6] 




[ Drawi n g 18] 




[Draw ing 19] 
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[Drawing 20] 




[ Drawin g 21] 
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[Dra w in g 22] 
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[Drawing 23] 
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[Drawing 25] 




76 



[Translation done.] 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgLejue 



2008/01/10 




CWMWMM- (J P) (12) & m 4# It & $g (A) (H)^mH^BB#^ 

#W¥7- 226456 

(43) &m B 7 ^ (1995) 8 £22 0 

F I sw^ttm 

N 7511 -4E 
J 8718-4E 

HO 1 L 23/ 12 L 

N 

^jsoisi9 ol (^12 h) »i*M(cjK< 



(21)ffl«## 


ffriB¥6-86622 


(71)ffllBA 


000230216 








0#S£D>8;5S;£*t 


(22)tflSH 


¥J6£6¥(1994) 4 £250 




fiif iRW#rp;i|#± 3 T 1 4# 5 * 






(72) mim 


K* 


(3l)«ifc*fcfe?B#*f 


ft«¥5- 132280 




«JMI#tWI|#±1-9-28 


(32)«ft0 


¥5(1993)4)3230 




±» * 




0* (JP) 




^»JR|Ba=S:TpgSfil448- 1 




#H¥5 - 220386 


(74)tfSA 


HAS ■£ 


(32)«ifc0 


¥5 (1993)7)1 5 0 




(33)fffctiL£iga 


0* (JP) 








#IB¥5-339919 






(32)«5teH 


¥5 0993)11^250 






(33)«5fe«l*!gH 


0* (JP) 







(54) lXW<D%m I C/^^-#fttf*0»ft£j* 



(51) IntCl. 8 
H 0 1 L 23/12 
H05K 1/11 
1/18 



(57) IWM 



20 57 




(2) 

1 

[#rFi**ro$&B] 

i^#f its i c/^^-^, io 
[11*92] »Si-*S^ffl^<y7 p ^ffMb/t I 

[8**14] ^ttt^M;±ot«^fc« 

£ftfc:ifc«r#»fc^58**>521B«c©I C'<y*- 
[it*9 5] ISi«|@io i cf-i/y^ttpifgt 
!f3fti|l*fc(4 2E«OI C/<y>r-i? e 
#*StK-efc 5 r t *«f« i 1- 5 lt*il 1 , 2 4 fc (4 5 
[fi*if7] lC7-y7b&m-t&ffl&'<*s<Dm 

: m#&9ac#& ztiit^tzftmb-tz it *ii e ta* 30 

CD I C/*y$r— v*. 

[8**981 ¥#Ms<>7<D&toi£s<y7i. v t>±m 

fc{4 4 llfSgjcT) I C/<yty— i? a 

[ft*if 9 ] S«W I C^yT^MMHifcU— r/utf 
Tas«l(tfenfcrtS:«P«t1-5»*9U 2, 5 4fc 
(4 6f5*W I C/^^-^ 

[ft*9l 0] S«o I C^y:/fM£«&BI^ SSi- 

tefb-fz^-x hkmt^~x vtfftmztitz^—rjv 40 
^T^mfhivtLZk^wmki-^n^i, 2, 5* 

fcU6E«© I C/<y*-5>. 

JfrRK'*-;* h«r£fcHS#, ftrttfX-x hi ttK- 
5:t^firt5IC^7^r-^SiSm 50 
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2 

[»*Jii2] mmzmwmmRiO'oy&fmLtz 

[It*lf 1 3 ] tjf*if 1 2 If fEtfecD IC/<y^-i?(D 

«ft#8cW8^-c, mmmvk-<-7. v^x.xMnm 

$MMfi^> % &MLXmm;<>7'$imzMnffligfc$><> 

So 

[fit*ifi4] mm^mnmm<r>'<y-7zj&$i.i,tc 

fchttffto # fc i 9 ]W|B^^7**jB o # 1 £12 

PJffi icAffi Z&mM L feSSro*** [6] [' ^ a— * - 

m«f fe-o # ^JfeLTmIfa^>'7 p *ffi(c^i**o 



(3) 

3 

7 y Kfc i tmM'<? - y l , 

*mtt^<-^ hSr^tH^-fr, 10 
mJffisStttt^-* h£0fc$*-O'<y7 p £JIMU 

X/l— # U 

yy K&±tfIE&/<y--y£j&£u 20 
fulE^mti^-y h£@ft£*T^yy B £?lM-f 5r t 

I C^>7--i>©S{ig£i£l;::}b^T, 

— 7^fTffMfflro?LS:3i9:L, 30 
StiiaSEaJB^^ffl (Dim i uqwia-tf— ^a- trr JFMffl 

III 1, 12, 13, 14, 15, 1 6 £fc(±l 7fEft 
(75 I C/N S '^-v J (75S5g^)fe <> 
[|f*Jll9] '<y/l:=y^*i!)ot |g©o#, 

o # ^ ©i*!| & o # r i t + 3 »*if 
11, 12, 13, 14, 15, 1 6*fcf41 7fE*c© 

I c/<y-*-s>©lBft#fc 

HBWrofiMHfcKW] 40 
[0 0 0 1] 

[££-h©*OT#S?] #»WW:I C^s/^r-vW-t© 

stit^fetM u it) p^#b c \mm&^ t Lxmm^ 

[0 0 0 2] 

[&*©&#?] i c©3&ji&if5iite, 
^ic^y^-s^**e>H-cv^«. pg 

A, TAB, QFP, BGAftifS*©^^---:^! 50 
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^^tiXtfc 0 UfLft^Pj, f£3(E©I C/<yJr— S?f± 
[0 0 0 3] 

[35MA J »ftLJ:5i1-5RH] fct&tf, ffiKPGA 
y{fc#tt;&l$^-e*>5k©©, Sftfrfc'ySri: 

r-*> s as, »-c l *±&mx # 4 v ^ &3^Egtf ©em 

^^->^«ffl(-l^fiicL^ij-tb«^t>^l/\ tfy 
x> yy*©^tc#a^B«r^Si:-f StV>5 MH^* 
5o tfd, QFPIiffiftJB^WRfcffiHas^y*--;?© 

E«tt©*fcPB£;**iS;/t», ^tr^t-rsifre-tt^y 
tr-wtm^&ztt < -t-5^^t°>'©t°2/9 : -^< -t 

[0 0 0 4] *fc, BGAI^WtLT^y^*'- 
**r«SU X«ffi£ft£g^si^©i£fiy^--yJ'-e 

# 5 r t frbftmc&vyfcibmtiziK mmmc^y 

Pft— Asfri&ixXi'a— hl-Z&itifthZZ. 

c*-yx>y^ttfSI#t±Lfc^('^yy"*- 

[0 0 0 5] *WH© I C^y-jr— ^flBGA^y^- 
v> i IHtKKftKllX y Jfcfifc t t ©•?*> 5 
atg('^yy?rffM-t5*-)Sfei L-Ci±±fS©/>y^7K- 
/V4r5it)#lt5fc©©ftfe, »o#^ffibfc7"y^^i'^ 

# fc©T/hS 4§|3p 0 pSr® 19 ft 5 " fc i>?)*>illt 
[0006] tfc, Sfi© i cf±_hiE©#fc'yft;, 
5 0 *©fc» N 1 c^y^-^©^»tt^p ( gg}r^o 
LT ft^S!,^ 7 w y 4r» *) #»t 5 #aH=>f— - v/u if T 5r 

s i ffffl-t-?> r t \c i o t $ & ^nv^a»«rft5 - 

t j5> x # 5 1 v * 5 f ij ^ n fe 5 *s , mm 7 4 y 14*1 £ ft * 
£ $aSiftgT?fe?>, r©fcs6i o<y^— ^©/.Mmis, 

ltfc^(4»Sg©/J^k^liL< ft5 t^5B9H^fc 

C^yy<r>%f\cWL\m< , ^©fcfc^ft^ti^x 

[0007] zzx\ xftWttzhbmmM&Mmi-^ 

<ft$tifct©T-fe^>, -?-©gW>-f5ir.5f4, £ft 
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I C^y^-^iO':© I C^y-^-v^&ijSfcSStjg 
[0 0 0 8] 

ffl<D/<^7"£J&&LfcI C^y*"— ^ICJSV^C, MIES 10 

i-^tttt^-^. wta^mtt^-^ vtm 

ftmn&^-xhk-mzmim&zinx&L&zb&tft 20 

*T K % (D 4 * /n y y*# ft i o t Hgx* § 5 ,6 x-$? 4 
I C^y^&fcfn^cLfcv/i^yV^^Ttofc© 

*ifcrtSr«f«ti-5 0 *fc, futaSfficD I C^y7°*g 

•^/HfT^Kftf>ixfert?r#mti-5o 40 
[0 0 0 9] ttz s fflRfc*iBSe6fflo^^^*»j*L 

£&ZZk\c£.iX'<>7 , ZMf&-rZZkZ®mb1- 
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6 

K^rni*^-* hfc^ttis-ar, ttifa^mtt^-^ h £@ 

'<*-y*te$tfrZZ.b*®WLk1rZ>. M1SIC 

U x/v-7b-ji<ZMl8,LX/<>7ZBl8,L1t®., *§m 
SrKtt, #^T\ «#ft ot *#«>o£Jl«rff ft- 
y^ZMfftLtz I C^y-7— ^©Stift^fefcis^T, ffi 
®J&fflO?L£-Sl£U */w-*-;Wt>o#£lfeU tufa 
K*J i WEH^ $ — v £rffM L. tufa* /v— *—MzM 

y ^ > ^ Lxmmumi'&fritx ? y 

K*r»*U Mta?Ll*lt«mtt-<-^ bSr^*LTWE 
^^-*-;K75-S^^^«JF^('tf]fa^tttt--^ h 

m*^y^y\^Xffife<»&&;<*-i'*WsffctZ ) ~k 
coMffi^r^ ■> v ^ LT flia?L{4S('-a-t3*T 7 V KtJ 

L, ^/w— *— /w^o^^rJgb^ fufaStKcoiSJB^^y 
f - v ^ LT tuia?L<4*{c^^-a:T y y K*3 i t/@BI»/^ * 
-v4rJgj£U mJfax/i^-*-/Hd/Ny^'#tttt5r^'-f 

^^[cmta^«t4--x h^^ttjs*, ftfa^*tt^ 
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[0 0 10] 

«l^fflSttMLfcrtmit5. *3S3B 10 
[0 0 11] StgffiA^^ff^iC^^T 0 ^^^^*^ 

[0012] rroi. 5£?Li*3£^-* h^Sfttx^ 
5 ^ y try x-f^ffiiil^st^-^ 

[0 0 13] ^^/OT'SrJgdti-S^jStLTH:, * 

zmz-f fczw&a^-x v%3zmLxMi&i-z>%8k& 40 

* o # Srffi-f-*-a-i± ^ * -;K£> ft B w * o § 1 T"® 
l&iitto^-* h*ffili-5r t^Bj|gt?fc5 o 50 
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[0 0 14] ¥#^<v:/&$j#Lfc«tty<>':/<75¥3* 
[0 0 15] ±|EO«fr»o#Sf±m»*-o§fc5V^« 

* - & j^fig-t 5 sit is h <n frh h v * xmm * o # 
[0016] *%wxmm-i-z¥&.M'<i<'7Mi&m<D^ 

mLX/<y^-i?<D®mkte&fa±.£it?>l:o\z-tz,z 
k tT-^5„ 

[0 0 17] *»Mtfi55 I C^yyr-^oaiii^iSfet 

fcm (' * V ^Tjf-^Srg^-f 5 t V > 5 SJglS^r fc -5 £ 
[ooi8] g«!*B^^^^vyi 

[0 0 19] I C*!/*— 5?©»»mfc 
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Srffiffi-f-Srt t>"It|-efe5„ *38?J3^5 I C 

^-^*t#t5#**«t4tffl-ct5. tit, mmm 

5 ic o t% T h Sffl t?t 5 o 
[0 0 2 0] 

tt<-* h£ LTS4, t'tm, CLX-204 (?i>. 20 

7§Jf£@fgi) , MDP-8 0 0, 900 (Z#3fEEft;¥ 

[002 1] (D mitt, £-f , i^E(cfflfg 1 2 

Lfcfflg 1 0 tft^ltflniSrife LT^-*-/^ 
$ffico?Ll 4£JFMLfcttffi£^1\ ?Ll 4ttS«l 0 

[0 0 2 2]© X;W-*-/V&o£lC < fct) > ?L 

1 4<DrtSffi{-*o#gl 6 *R»t*/V— /H 5 
^i-Stttfc, ilfSl 2^ffi(ifeo#l 1 6 5rffM 30 
1"5 (0 2) „ :<Oi!)oHl6ttISlO»J;Ii3 

[0 0 2 3]® l 0 ©^^^fMffil'frffi 

fr-arr 5 >■ k i 8 ^ffM-r So 7>-Ki8 r±¥®?£t£& 

(03), 40 
[0 0 2 4]® *|; ( X/^*-/H5 0TS^ s ?) 

0<OJ:M>f)X^-*-;H 5rtlt^Wtt^-^. h 2 0 

f 2 0 Lfcttli&^-f „ 1 5 »T*ft 

Lffl<**lfc*«-|4'<--* h 2 Ofilfii^ffiS^ 
Offfliaoi7VKi sroTflSC^^f-^Wi-S. 

mmtt^-x b 2 o ^il/csl MmLxmmvk^- 

* b 2 0£@{fc£^ Sffi 1 0 CDTffit^^ 2 0 a 
ff^1-5o 50 
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[0 0 2 5]© jJ:V>-e, ^;V-*-;H 5<D±g|5roli 
fttt^-^ h2 0roigffiS:WBiJLT™bi-5. 
ltf?ffl*-ot&;(jfeU 3Httt<<— * b 2 0 co^SB 2 0 
acD^S&itf&Kl 0_hffi<D*«tt^-^ h2 0©® 
HJSs 6fflSBl:«*o§l2 2&t$ft3 

(05) . 

[0 0 2 6] ® <&K, Sftl 0(O±ffifcI9:ttfcHfcW 
2 4^^. 6S^->2 4iMiOTI^ 

[0 0 2 7]© 06 n±iaxs^^ /<y7 p tEH/<^ 

o# 2 6 ^i^fciRfii^-n ic^s/^-^firro 

[0 0 2 8] i£MMm<n I C/^y^r-^liaf^vy 

1 5 h 2 0 £?c« LT^pS Lfc 

H5^5#®t?fc5„ *ffi$IT'f4^Stt^-* h 2 0CD 
¥J*S2 0 aO»Si!)oH2 2£R»tfca\ :o 

(C*3ltS^V^#ttttSr#5 3. t, ^/W-*— /H 5^ 

[0 0 2 9] HJSfjTf47 y K 1 8 2 0 a J; 19 

t±S(-)fMLT, $«otl2 2^/^vyoSg|5ffiS 
•C?ag^ttfr*5 £ 5 I- Lfc 0 ' © J: 5 tSSJ^ttt U 
fc*is«l/^y©l3il;at'fc5 0 ft*. 010 

[0 0 3 0] ±EH16^-ettm«lH»-of 5rJSL-C^* 
[0031] ±!B*ife^J-ef4^^-*-yn 5{r 

tt!iJ:o-C<li»otl*#f+H"i-5. *0*feJ4, 
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[0 0 3 2] 0 7i±£ffil 0{C^^<>^3 OSrJ^JEft 
Lfc I C^y^r-^CfliWrffiBI, 0 8 l±JsEEI£^-r o 
H^0iJli^-tt'-ri'y[>^S:(75ilip R B T% Stgl 0©7 
iBt»*»KICf-y^ , Sr«HM-S»«^3 2ft»*U 

[0 0 3 3] El 9 ti^^^a 0 fcfl^feLfc I Cs< 

to 'O^^giiSffil O^^r^rtliall^^- 10 

* h 2 0^StILT¥«I^^3 0Sr^i-5r t\z. 
J: 5 I C^y^r- ^SrHlSI-Srt^-Cf 5. rcD I C 

^Oi^x^mt^sM^f-xo^u^mKm^i. 20 

LTv^5„ r. w J: 5 \'&WL\mfitfr Z>^bx£t°>{bZ 

[0 0 3 4] rtSE^/^-^3 5 £ I 4 t 

[0 0 3 5] (HlfiW 2 ) ±fe*ffi^-fi4^mtt-<-X 

11-01 4fcLfcaSoT5ftK1-5. 

[ o o 3 6 ] 0 ST, PfiB£M&*tt*#JftU*:£4i 
\c x )V— ^jjfcffl £>?L & ii R U * /w- o 
tSriS-T (111). 

© SSI Ofcpjffi^.y^^teu SI10 

©-*<75S[-ia^^-y4 0S.TJ f fifc*©ffi{i7^K4 
2£J^£-f 5 (112) . 40 

tPf^fttiot, ££l0lcilt 
fcxyw-*-yl^fiKfflro?L^»)!M-<- ^ h 4 4 &7t±*L 
T7VF4 2 fflfc^SfcW 4 4a ZT&i&tZ (El 1 3 ) „ 

[oo37]@ ^(^, mnmrntb^zzML. 

4 4 a, E^^-V4 0(75^-B[r|||i6o^l4 6 £R 
rt5 (014) 0 fflffi^-* M4ttiMt#fiiit>o£«: 
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[0038] *mmmxtemmmmzvriiiL*?-f^ffim 

-<-^4 4^tfflt5rt(aot«ll?aft-3§l:J: 
■9$?S^*o#l4 6 ^RttSr t^T*#5„ r©# 

ft-fS. *Hffi#l©J;5k:, fe?j^C»ia^^->-4 
0Sr^U-CA»e>»ofrftll)tSrRlt5*ffiro»a-H:#* 

m#>o%i>w&xhz. mnffiib^zhLxtt, 
[0039] *mMM<nm-kl*£MW 1 1 ttS* 5 > IB 

H/n^-^4 0i7VK4 2^-0(^3: y f-^iflMX 

[0040] m^3) ±.m&mmixm^-rtii>m 
[0041] © st> mmmm 1 2 «ra*^Lfc 

ISl 0C^^*-Aj^O?Ll 4£ff*J&U frffi 
i^fy^WotSftlO W/^7"^E(C7 y K 1 

8 S^riH" 5 (Ell 5) . 

© 2fetd, M4t;#Itt^h2 0^«L 1 ¥^ 
§P2 0 a (Ell 6) 0 

© m#H»ot£i6L-C¥iftg|52 0 aOtli 

llfll 2©SIl;S3i5ofl2 2£R»t3 (117). 
© W&l 0<7)_hffi(7)»o#lSr>T-ffi^->^^^ 

u ia^^-v4 o*»jjii-5 (Eli s) . 

[0 0 4 2] r. 5 LT, ^a— ^Jf>o#SrJfe$-fi3: 

^?-V4 0 t f±X/V/— )V \ 5<D^St4^— X h 2 
0Sr^LTmftK)(-*a-t-?>o 
[0 0 4 3] (HJS0ij4) ^^-*-Motlrf»SL 

9 tSftotl sricio 
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[0044] ^mmmxnmmnm^-o $ l± 
L^-t^mm^-* h ^rffiffl-rs r t k ± g 

f>Hlfe^JtJ;oT#f)it5 I c^y^-v^©^^ 

5 rid J; 9, ^y:/£ffi8re2\ ^yy'tttttt^it/ 

/KO^ttSr#5Ct^T?t5„ rjx 10 

mti^- ^ Fciot^'y/i: * - y t as *ft w 

[0 0 4 5] (gflftl 5 ) 'NV^tttt RrtBfcSMBtt'*- 
[0 0 4 6] mi g^siJi^jro^fe^ioT^ejnfc 

I C/^y-ir— ^©WricSraH". I C^s"^-— i/tiXJl'— 
h 5 0#3E££iV /<y^©^35 0 a»o| 
So #IIJI#J©*ftl;:£oT#ibft5 I C^y^r— 30 

[0 0 4 7] ftfc, r ©*ffi#l© £oTfNc1"5 

[0 0 4 8] (JlJfefll 6 ) ^tftf RTflgfcWttt^- 
fc/7j£T'fc3o *Hffi^JT'14, 40 

y KfeiUtgaH/^-y^r^l-S. 

^yy"£ffMLT I C^y^-v?ti-5 0 
[0 0 4 9] 02O{d**ife0i|a>^fe{cJ;oT#6>ixfe 
I C^°y^-v?(7)tM^i- 0 #H1609© I C^y-ir- 
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5„ ^HJfe^JW^Cto-C^^tvS I C^y^-^ii 

^ y y*# it k i o r mm-r z z t & x- § a . 
[0050] (mmm i ) ±!E&*ft#i-eii* a--*- 

[0 0 5 1] 021 ft***'*-* h 

6 0 Sr^ffl LXftMLtz I C/^y^-i^-riF-tf- K 

1 c^y^r-'Jymmik^t LX 

<D¥&M'<y76 Oat 4 ©jf*t:*©Tffi 

tRfrfcf— 6 2£W-f"5o t-v/vt"7 6 2 

y 7°^^ tD— ^U^T JF^ffl © ^U-sfc-^&Rlt 
Tia#, rtltj^^/lz-^-M^Stt^-^ h 6 0* 
3t±lLT^y7 s ^t5o ^©^> S«l0©±BSr? 

3 4©»iIl:t-7/Hf7 6 2©±a®«rlSttl$-yr5 
rt^T'^, I C^->7°3 4 Srih— 7/Hf7 6 2{dM> 

[0052] 0 2 1 T- 6 4 f4-7if-#'- K©|fii^Ss 6 
6 lifijttffl^y K\ 6 8 f±7"J 7"U^ 7 0 ttv'-zU K 

-V\V*&m>^y-7§ 0 aiSgSttffl^y K6 6{igN«S 
ti, 6 2 dWif-^- KWf^^l 7 2C 

Sic^tv5„ rW:J;ot, I C^y^--yir-^1f-#" 
-K^ft^^S^^tLStitC ^HfT6 2 
Sr^LT I C^y^3 4^b©fRtt«ASa*WlC/£SH 
5 0 *mMM<n I C^yy— e?tKttfcf— v^b'T 6 
2f± I 4tC*»tgSRSn5a»b, I 

ZfrtbX^ftlj&X'hZ. 

[0 0 5 3] **5, ±f2^fei(4SiJ©*fei:LT, ftft 
jg^ t f-vA f7 1 SrSUXg-C^-f 5 r 1 1 fc *, 5 

ft k l fc # o t y y^Bfe-r 5 r t k j; o x * 
^^©ttK^^-r l t m c t © t iiPS e> ftv^. 

[0054] 02 2i5J;tf@2 sil^^yy^W-f 
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*i-nwmx\ y°y y hs«7 4t^yy7 6-e i 

7 6 Ol«5'>!i^I^ 121 2 3 \±^S# 76©f 

frb^-y?7 6*S3lti*t>^ ^y^7 6 ds^H»Jic»te 10 

[0055] %m\^mm'<^7*f&mi&LV,*- i c 

y t v k t ©sterol 

%xmmmzi.VW.&l-tcbz.^ ±^yryy /yh 
(Dim £ ± otWi/<yyi /N^^Wrtl^ yKto 
<ag^-S-T5t ttf-> h'b¥&W'<y?°b<D% 
WW. I- ^ > y# 5 1 # J: * 55 *LT5tH tziBS-e- $ tiX i/ ^ 
r tSrSttSLfco 20 
[0 0 5 6] 02 4*5 J; 002 5tt^«^yyt|EH 

2 smmb LXW-ffio^y^Z^-fZ i c/^s/^-v 5 

0*&Sr^i"o 0 2 5 fd^-f <£ 5 ^^©^y^^r^-r 
5 I C^y^- S?©*&-tt. ^vy#»tffl^s/ K7 8 t 
^V^sffiH-f HI'S fc^y^Wtffl^y K 7 8 ©MM 

t*tvNyy7 6&ft%.mu ^y-fn^mb^mmk 
&bAmftLxmmt?>;<v K7 s t©iwt?«»ws» 

3. rittSLT, W^yyci^- 
i*H 2 4 1 ^-r i o \c< y?<Df\-mb ^^Sffiffi t \tm 30 

6imtittiZZb£&5±U ^ftKioTlSiMSttSr 

m Litm&\*s<*-y®<r>n%#}mife$:p5st Lxtm^ 

[0 0 5 7] 

it£o\c y W$.b'<yzfb&~wmm$.Zlxz>^bfr 40 
f> i c<y>r—i?<o^y h' ]) y^m-^y^xWLrz 

Sriia o TH=g£f£ USE 5 



#M¥7-2 2 6 4 5 6 
16 

[01] i c/<s'^-^«»l![3t*jsfero3llt«lti3v^'C. 
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